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What is the 3-Tier Reading Model?

•Designed to meet instructional needs of all young readers:
   Students who are “slow starters” in kindergarten.
   Students who continue to struggle in primary grades.

•Designed to be a prevention model “catching” students early 
 before they fail.

•Designed to provide supports for instructional needs.
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Components of the Three-Tier Reading Model

Tier 1

“core” instruction

All students

SBRR instruction
& curriculum

Throughout the day

General Ed.Teacher

General Ed. Class

Flexible

90 minutes

fall, winter, spring

Tier 2

Programs, procedures
to support Tier 1

Students identified with
marked reading difficulties
& haven’t responded to T-1

SBRR programs/5 reading
comp. 

Additional practices oppor.
Pre-teaching/review of skills

Personnel determined by 
school

Designated by school

Homogeneous/1:3 - 1:5

Minimum - 30 minutes/group

PM twice monthly on target
skills/RTI

Tier 3

Customized instruction
beyond T-1, T-2

Students with marked 
difficulties & haven’t 
responded to T-1, T-2

Sustained, intensive,
SBRR/5 reading comp. 

Explicit, systematic, IVC

Personnel determined 
by school

Designated by school

Homogeneous/1:3

2 - 30 minutes per day/group

PM twice monthly on target
skills/RTI

Definition

Focus

Program

Instruction

Interventionist

Setting

Grouping

Assessment

Time

(3-Tier Reading (2004) taken from the Vaughn Gross Center for Reading and Language Arts, College of Education, The University of Texas at Austin, UT
System/Texas Education Agency)
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Numeracy
Knowledge/

Understanding 

Basic Skills
Knowledge/
Application

Problem Solving
Understanding/Application

Mathematics Education
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What do the NCTM Principles &
Standards (2000) tell us?

Prekindergarten - Grade 12
Standards:

•Content Standards: content knowledge & skills students should learn
•Number & Operations
•Algebra
•Geometry
•Measurement
•Data Analysis & Probability

•Process Standards: ways of acquiring & using content
knowledge

•Problem Solving
•Reasoning & Proof
•Communication
•Connections
•Representation
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NCTM Curriculum Focal Points & Connections, Sept. 2006
http://www.nctm.org/focalpoints/downloads.asp

Kindergarten:
Number & Operations: Representing, comparing, and ordering whole numbers
and joining and separating sets

First Grade:
Number & Operations & Algebra: Developing understandings of addition &
subtraction and strategies for basic addition facts and related subtraction facts

Number & Operations: Developing an understanding of whole number
relationships including grouping in tens & ones

Second Grade:
Number & Operations: Developing an understanding of the base-ten numeration
system and place-value concepts

Number & Operations & Algebra: Developing quick recall of addition facts and
related subtraction facts & fluency with multidigit addition and subtraction
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What does the National Research Council
“Adding it Up “ (2001) tell us?

Mathematical Proficiency:
expertise, competence, knowledge & facility in mathematics

•Conceptual understanding: comprehension of mathematical concepts,
operations, and relations

•Procedural fluency: skill in carrying out procedures flexibly,
accurately,efficiently, and appropriately

•Strategic competence: ability to formulate, represent, and solve
mathematical problems

•Adaptive reasoning: capacity for logical thoughts, reflection,
explanation, and justification

•Productive disposition: inclination to see mathematics as sensible,
•Useful, and worthwhile, coupled with belief in one’s own efficacy
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What are the characteristics of students with
mathematics disabilities (MD)?

• Procedural difficulties
– Immature strategies use
– Errors in math problem execution

• Memory problems
– Poor long-term memory retrieval skills
– Working memory deficits

• Visual/spatial deficits
– Weak visual/spatial representations

• Low number sense
– Number magnitude comparison confusion
– Poor number naming and writing

(Geary, 2004)
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What do we know about characteristics of
students with math problems?

Mathematics performance rating of students with LD and 
math weaknesses ( n = 870) compared to students with LD 
and no math weaknesses (n = 854) showed significant
differences between the two groups on:
•Basic skills
•Higher order mathematical problem solving

Skills ranked as most problematic for students with LD
and math weaknesses:
•Has difficulty with word problems
•Has difficulty with multi-step problems
•Has difficulty with the language of math
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•Fails to verify answers and settles for first answer
•Cannot recall number facts automatically
•Takes a long time to complete calculations
•Makes "borrowing" (i.e., regrouping, renaming) errors
•Counts on fingers
•Reaches "unreasonable" answers
•Calculates poorly when the order of digit presentation is altered
•Orders and spaces numbers inaccurately in multiplication and division
•Misaligns vertical numbers in columns
•Disregards decimals
•Fails to carry (i.e., regroup) numbers when appropriate
•Fails to read accurately the correct value of multi-digit numbers because of their
order
and spacing
•Misplaces digits in multi-digit numbers
•Misaligns horizontal numbers in large numbers
•Skips rows or columns when calculating

What do we know about characteristics of
students with math problems?

(Bryant, Bryant, & Hammill, 2000)
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What have we learned?

Findings from Focus Groups & Observations
• TEKS-based math instruction for typically achieving and low achieving

students
• Core instruction based on state standards, National Science

Foundation instructional recommendations, NCTM Standards (teacher
created lessons, basal-based instruction)

• Time
– Average 90 minutes

• Groupings
– Whole/small grouping
– Mixed-level grouping

For low achieving students
– More small grouping for supplemental instruction

• Materials & manipulatives

For low achieving students
– More use of manipulatives
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! Instructional practices

! For typically achieving students

! Modeling/examples 

! Math center activities

! Practice opportunities

! Use of math journal

! Cognitively Guided Instruction (CGI)

! For low achieving students

! Supplemental instruction (one-on-on teaching, 

! reteaching & remodeling)

! Immediate feedback

! Guided practice opportunities

! Explicit instruction

What have we learned?
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! Adapted instruction for low achieving students 
!   Small/peer-mediated instruction

! One-on-one instruction/reteaching
! Changing difficulty level
! Use of various strategies, materials & tasks
! Error correction/immediate feedback

! Assessment in TEKS-based math instruction
! Daily assessment (checking for understanding/observation)
! Teacher-developed check lists
! Chapter tests
! Use of District benchmarks
! Student’s math journal

What have we learned?
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What have we learned?

Basal Analysis

! Background: Utilization of textbooks

! Classroom emphasis on curricular materials

! Effects of textbooks on instruction and learning 

! Design of instructional features

! Purpose: Examine the extent to which K-2 mathematics basal programs 

   adhered to the components of effective instructional design

! Textbooks: EM=Everyday Math; H-B=Harcourt-Brace; SF=Scott Foresman;

        SRA=Science Research Associates



© 2006 University of Texas
System/Texas Education Agency

16
18.18%9.09%27.27%27.27%9.09%% Fully Met Criteria

0%22.671.671.3311.Progress monitoring of the
lesson

0%1.671.331.672.3310. Strategy

0%12.332.332.339. Vocabulary

25%13128. Error correction & corrective
feedback

25%1.67312.337. Review of requisite math skills

50%23326. Independent practice
opportunity

25%2.332.67325. Teacher examples/guided
practice

0%2.3322.331.674. Instructional approach

0%2.672.332.672.673. Use of manipulatives &
representation

0%22.332.671.672. Additional skills/concepts taught

75%32.67331. Clarity of objective

% Fully Met
Criteria

SRASFH-BEMCriteria

Results
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What is the 3-Tier Mathematics Model?

"  Framework:
" Provides a framework for adapting general education class
instruction, intervening with struggling students, and using
assessment data to inform instructional decision-making.

"  Assessment:
"  Designed to assess student pre - post abilities on mathematics
(TEKS)
"  Designed to identify/diagnose students who are “slow starters” in
kindergarten and who demonstrate mathematics difficulties in
number & operation
"  Designed to determine student response to intervention

"  Mathematics Standards:
"  Focuses on standards-based interventions (number & operation).

"  Instruction/Intervention:
"  Tier 1: Adaptations
"  Tier 2: Intervention in number & operation, algebra, problem
solving
"  Tier 3: Developing
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Core Educational Problem:
Assessment

•Limited availability of technically adequate measures for identification 

and to monitor response to intervention of Tier 2 students in the 

primary grades

•Need to develop technically adequate measures for early mathematics 

number, operation, and quantitative reasoning skills and concepts

•Measures can contribute to an understanding of predictors of early 

mathematics performance, inform mathematics instructional decisions,

 and change mathematics outcomes for students who are at risk for 

mathematics difficulties

(Chard, Clarke, Baker, Otterstedt, Braun, & Katz, 2005)
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When are Assessments Conducted in the
3-Tier Mathematics Model?

" Diagnostic/Progress Monitoring: Numeration and Operations; IDs
Tiers 2 & 3; Monitors intervention progress

" Probes (in development): Broad based TEKS; emphasis on
numeration and operations; Bi-weekly Booster Probes and
Outcome Extensions/Clinical Interviews

" Outcome: Beginning and end of year for all students; broad based
skills (Mathematics Problem Solving [K-2] and Mathematics
Computation [1&2])
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8765

4321

4321

Number Identification (K
only) 1 - 20

Content PM
Measures
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Quantity Recognition (K Only)
1-6

Content PM Measures
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1 0 9 4 1 1 14 10

Magnitude Comparisons 
K: 0-20, bigger #, same 
1: 0-99, smaller #, same 

2: 0-999, less, equal

Content PM Measures
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1 2 _____ 16 _____ 18 _____ 81 82

Numeric Sequences 
K: 0-20
1: 0-99
2: 0-999

Content PM Measures
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Place Value

Content PM
Measures

1: 1-99
2: 1-999



© 2006 University of Texas
System/Texas Education Agency

25

 6 7 2 11 5 0 5
- 2 + 1 - 1 - 8 + 0 + 3 - 2

4 13 1 12 13 6 0
+ 3 - 6 + 0 - 7 - 4 - 0 + 2

Addition/Subtraction
Combinations, to/from 18

(1 & 2 only)

Content PM
Measures
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Total Score = Sum of subtest standard scores
converted to SS (Mean = 100, SD = 15)

<16th %ile

“Diagnosis of Struggling Students”

Cut-scores and Identification
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16th %ile

12th

26th

20th

9th

“Identify Specific
Areas of Need”

MC

NS

PV

ASC
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•Limited evidenced-based interventions demonstrating efficacy for 
improving mathematics performance in early mathematics skills and 
concepts

•Need to develop, refine, and evaluate interventions to teach students in 
kindergarten, first, and second grades who have been identified as Tier 2 
for mathematics difficulties

•Number and operations is cited as the most important area of NCTM’s (2000) 
Principles and Standards for School Mathematics (Clements & Sarama, 2004) 

•Automaticity is identified as “desirable” at an early stage of formal 
mathematics education (Cumming & Elkins, 1999)

Core Educational Problem:
Intervention
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Tier 1 Instruction

Provide core instruction using procedures
that facilitate learning for all students.

• Incorporate key elements of effective
instruction.

• Make adaptations.
• Use peer-mediated instruction.
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ADAPT Framework
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Evaluate
adaptations

Determine setting-
speci!c demands

Identify student-speci!c
 characteristics

Propose
appropriate
adaptations

Adaptations Framework
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Ask yourself, “What is the task that I am expecting
my students to accomplish?”
Determine the prerequisite skills needed to
accomplish the task.
Analyze the student’s strengths and struggles as
they relate to the prerequisite skills.
Propose and implement adaptations from the 4
categories to help the student accomplish the tasks.
Test to determine if the adaptations helped the
student accomplish the task.

© 2005 Psycho-Educational Services

ADAPT
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Instructional
Activity

Delivery      of
Instruction

Instructional
Material

Instructional
Content

skills and concepts
that are the focus of

teaching and
learning

actual lessons
used to teach and
reinforce skills
and concepts

procedures and
routines used

to teach 
instructional

activities

supplemental 
aids that are 
used to teach
and reinforce 

skills and 
concepts

4 Categories of Adaptations
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Tier 2 and 3 Instruction

Small group intervention for students
performing at below the 16th (and 10th)
percentile.

• Boosters
• Incorporate the critical features of

effective instruction
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Mathematics 
Boosters:

Rocketing To
Success

 

Intervention…
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Warm-up: Counting to 20

Instruction Booster 3: Addition w/counting on 2s

Struggles with addition facts

Fluency Booster 1: Magnitude Comparisons

Fluency Booster 2: Numeric Sequencing

Progress Monitoring: % correct addition

3-2-1-
Blast
Off!!!
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Initial
Instruction

CR/VR/AR

Skill
Building/
Practice
PR/VR/AR

Fluency
Building

AR

Types of Boosters

Lower                 Proficiency Levels                   Higher

T
E

K
S

• Concrete
Representation

• Visual/Pictorial
    Representation
• Abstract/Numeric

Representation
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Put another

way…

Abstract
Representation

Visual
 Representation

Concrete
Representation

Initial 
Instruction

Skill
Building/
Practice

Fluency 
Building

Lower                     Proficiency Levels                        Higher

Lo
w

er
   

 P
ro

fic
ie

nc
y 

Le
ve

ls 
   

  H
ig

he
r
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What do we know about effective instructional
approaches for students with LD: Combined Approach
of Explicit, Systematic Instruction and Strategic
Instruction

• Sequencing of instructional skills: breaking down of the task, fading
of prompts or cues, sequencing short activities (Delivery)
•Drill-repetition and practice-review: daily testing of skills,
distributed review and practice, redundant materials or text
(Delivery)
• Difficulty or processing demands of task controlled: tasks are
sequenced from easy to difficult (Content)
• Instructional routines (e.g., presentation of subject matter, guided
and independent practice) (Delivery)
• Modeling: teacher provides a demonstration of processes or steps to
solve problem or explains how to do a task, makes use of “think
aloud” (Delivery)
• Teaching to criterion (Content: objective)

Research: meta-analysis on academic outcomes for students with learning disabilities; identified positive
contribution (large effect sizes) of these two instructional approaches compared to others (Swanson,
Hoskyn, &Lee, 1999)
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Features of Mathematics Interventions

(1) duration (daily; weekly) that can be integrated into an already crowded
schedule that in today’s classrooms includes a large instructional unit of time
designated for reading and language arts instruction: We will implement
intervention sessions 4 times per week for 20 minutes each session;
(2) logically developed interventions to show the linkage of the basic skills with
problem solving application;
(3) instructional approach that focuses on how struggling students best respond to
instruction: We will use the combined model of explicit and strategic instruction
for basic skills and combinations, respectively;
(4) use of physical (concrete), visual (pictorial), and abstract (numbers)
representations: We will scaffold instruction across the representations;
(5) manipulatives that help students to conceptualize mathematical skills and
concepts including number charts, 5- and 10-frames, counters, number lines, base-
ten materials (Van de Walle, 2004;
(6) mathematics vocabulary (e.g., greater than/less than: We will integrate
instruction on mathematics vocabulary in interventions;
(7) story problem structures (i.e., part-part-whole, join, separate, and compare)
recommended by researchers (e.g., Riley, Greeno, & Heller, 1983) (to be
developed): We will focus on teaching students to generalize basic skills learning
to contextualized problems;
(8) building automaticity: We will incorporate fluency building activities into our
lessons (e.g., “Fast Facts” ); and
(9) scaffolding: We will develop booster interventions that incorporate the
skills and concepts (e.g., Warm Up-start with counting backward, Numeric
Sequencing, Magnitude Comparison, arithmetic combinations, story
problem application.
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FFrozen
PPeas 
MMake 
GGreat 
II
CC
EE 
PPacks.

Effective Instruction Mnemonic

Oh…
I get it

(sort of).
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FFraming the lessonraming the lesson
PPreviewing reviewing 
MModeling w/think alouds odeling w/think alouds 
GGuided practice uided practice 
IIndependent practicendependent practice
CChecking for understandinghecking for understanding
EError correction and feedback rror correction and feedback 
PProgress monitoringrogress monitoring

Effective Instruction for Booster Sessions
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“Maintenance/
Generalization
Level Progress
Monitoring”

Probes and Clinical
Interviews

  0
+0

  9
+9

  6
+6

  5
+5

  3
+3

  1
+1

  4
+4

  2
+2

  7
+7

  8
+8

  1
+1

  2
+2

  3
+3

  8
+8

  1
+1

  5
+5

  7
+7

  4
+4

  6
+6

  9
+9

“Identify Specific
Instructional

Content”
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X

Back on Track

Time

Distance
Traveled
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Levels of 
Progress Monitoring

Activity
Level

Maintenance/
Generalization

Level

Content I
Level

Content I
Level

Activity
Level

Maintenance/
Generalization

Level

Content I
Level

Content II
Level

What was
learned this

month, and can
it generalize to

the larger
instructional

content?
Monthly testing
using Forms B,

C, and D of
Content

Measures

What was
learned this
week; was it

maintained and
can it generalize

to a testing
format?

Booster Probes

What was
learned this
trimester?

Pre-, Mid-, and
Post-testing

using Form A of
Content

Measures

What was
learned today?

Independent
Practice

progress
monitoring: a set of
techniques for
assessing student
performance on a
regular and
frequent basis (R.
Quenemoen, M. Thurlow, R.
Moen, S. Thompson, A.
Blount Morse)
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X

Content Level Assessments

Number
Correct

Sept.   Oct.    Nov.    Dec.    Jan.    Feb.    Mar.     Apr.   May

C2       C1       C1      C1       C2       C1       C1        C1      C2
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How Can Your District Get Started?

• Tier 1

• Ensure that core instruction includes effective practices for
struggling students

• Help teachers identify ways to adapt instruction and to
monitor performance

• Identify an amount of time to require mathematics instruction
(60+ minutes)

• Help teachers balance instruction

• Examine textbooks for the presence of practices that support
struggling students’ needs (practice, scaffolds, grouping)
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Implementation Questions

• How do you know if Tier 1 (core) instruction is not working?
Assess all students 3 times a year; students not showing
appropriate progress may qualify for Tier 2 instruction (cut score
< 16th percentile)

• What should Tier 2 instruction look like? See previous Tier
2/3 instruction slide for example

• How do we know if Tier 2/3 instruction is working (are
students responding to instruction)? Progress monitor
students regularly
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Implementation Questions

• How do you know if Tier 1 (core) instruction is not working?
Assess all students 3 times a year; students not showing
appropriate progress may qualify for Tier 2 instruction (cut score
< 16th percentile)

• What should Tier 2 instruction look like? See previous Tier
2/3 instruction slide for example

• How do we know if Tier 2/3 instruction is working (are
students responding to instruction)? Progress monitor
students regularly
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Implementation Questions

• How long is Tier 2 instruction implemented? 10-12 weeks;
reassess if progress move to Tier 1; if limited progress conduct
another 10-12 weeks of Tier 2; if no progress consider Tier 3

• How often should we progress monitor students? Tier 2, bi-
weekly; Tier 3 - weekly - recommendation

• How do I assess fidelity? Use a checklist containing
expectations for Tier 2 to decide if intervention practices are
being used with fidelity; see Instructional Decision Making
booklet - administrator’s pages

http://www.texasreading.org/utcrla/materials/serp_prereferral_booklet.asp
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What are helpful resources?

• Baker, S., Gersten, R., & Lee, D. (2002). A synthesis of empirical research on teaching
mathematics to low-achieving students. The Elementary School Journal, 103, 51-73.

• Chard, D., Clarke, B., Baker, B., Otterstedt, J., Braun, D., & Katz, R. (in press). Using
measures of number sense to screen for difficulties in mathematics: Preliminary findings.
Assessment Issues in Special Education.

• Clark,B., & Shinn, M.R. (in press). A preliminary investigation into the identification  and
development of early mathematics curriculum-based measurement. School Psychology
Review.

• Geary, D. C. (2004). Mathematics and learning disabilities. Journal of Learning Disabilities,
37, 4-15.

• Gersten, R., & Chard, D. (1999). Number sense: Rethinking arithmetic instruction for
students with mathematical disabilities. The Journal of Special Education, 33, 18-28.

• National Council of Teachers of Mathematics. (2000). Principles and standards for school
mathematics. Reston, VA: Author.

• National Research Council. (2001). Adding it up: Helping children learn mathematics. J.
Kilpatrick, J. Swafford, & B. Findell (Eds.). Mathematics Learning Study Committee, Center
for Education, Division of Behavioral and Social Sciences and Education. Washington, DC:
National Academy Press.

• Special issue of JLD-July issue-Gersten & Jordan


